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T^T^pp T?FSTSTANT CLOSURE 



TECHNICAL FIELD 

The invention to a «mpcr resist^,. an.chn,=„t »c«.soo, .» » -'Wn= 

ro.Jp7.»*.<.n.ow.d.Hcsa.>.=reanccVcr.b,s.n..vis.in.U,.*.onrorc,o.„s 

and scaling the neck of the flexible bag. 

BACKGROUND OF INVENTION 
U S P..=n.N0.3a3S.9P4enUU=d ■■METHOD AKD APPARATUS FOR TYD^G 

PACK^GK AiroWKAPPING MATERIALS^ U. S. Pat^.No. 3.059.670 enuUcd W«E 
^^^^^0^^ S. Paunt NO. 3.919.829 .nUUed ■■APPARATUS FOR TYING 
dr^I^WR^PmOMATERIALS^^^U. S.PaUntNo. 4.SS6,25S entiOed •■WIRE 

7ZZT.^1^"^''^^'>- 3.«3..34 enUUea « SENSING DEVICE 
rBAr^---appa.a».us...c,os..ap.as.ic.,...na.^san.t«.sun. 

a wire-like ribbon about the neck of the bag. «„^„ciallv 

k„„^^(IOO)pac.as«p=r™.u.a.sp«dsofabonUOS=c.p«-.u. 

Plastic b.ES conU«»ing bak«y products, paper plates and .cc are eas,ly op ^ 
^i;ttwilH..>on.on..b..*.n-orU»ba.so..a...eeonten.of,hcba..e 
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a^sible. The bag b= by .nanually ^placing and wiping tt>. ribbon about U,= 

neelcofthebag. j „ 

US Patent No 5.600,938 disdoses apparatus for sealing a plurality of spaced spots 

^thenatten^iopenendof afilledplasticbag. The bag is moved along a conveyor pas. 
a sealing mechanism a pluraUty of spaced spots an= welded or fused across the open 
end of the bag In one embodiment a sealing mechanism includes a plurality of heated pms 
which penetr^e the two lay«s of .he open end of Ae bag while tt,e end of fte bag .s 
subsunttally flat These pins then move along with U,e bag in synchronism wid. fl.e conv^or 
^ fte filing occurs. In another embodimen, Ac sealing is accomplished by using a wheel 
having healed pins around i.s periphery and U,e wheel is routed so U,a. its ungenUal speed ,s 
in synchronism wid, fte conveyor to successively ma!« spaced fused spots across d,= 
generally flat open end of the bag. The appara^ seals a plurality of spaced spots to only 
delicately seal the bag to show evidence of tampering by brealdng the seal but allow the bag 
to be opened wiUiou. Baring or destroying die bag. 

U S PaantNo. 5.741.075 describes apackagecomprisingaflexibleplasUe bag and 

a label, the bag having a closed end, U,e closed end being openable .0 provide ar. opcmng f^ 
^ .o d» con«.s of 0.e paclcage. wherein, the closed end of the package is imfally ^ 
sealing area and, wherem. U,e sealing area is provided with a line of petforaUons to defme 
opening and n»losable by means of dte label. The label is disclosed as having on one face 
two areas of adhesive separated by a non-adhesive area emending across substanttally d.e 
whole widd, of 0.0 label. U.e adhesive areas being adapud to adhere .o d,e package, one u. 
.^sideofAelinebfperfora.ions.AsaUsfac«,,y,ned,odandapparamsforfo,mingthesea. 

■ ^ 0„ hne of perforaUons to provide an iniUal umper-eviden. tear-cft strip is no. disclosed^ 
Hereu-fore. no sysBm has been devised for fotming a rcclosable umper-proof seal 
which can be economically applied for safeguarding 0,e con».s of fte bag prior to .ts bemg 



opened by the ultimate consumer. 



SUMMARY OF INVENTION 

m apparatus disclosed herem is used to fonn a tamper resistant seal on pl^^^^ 

.herein the sides of the bag are ^Ided together for forming a seal adjacent a row of 
perforations formed in the bag to facilitatetearing the seal from the bagto gain access to the 
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eontmu. AB« the seal «n P ^ ^^^on about the neck of bag. 

,,*e.ed andtiedby ^ is preferably tnountcd on a bag 

The aPP--'°'f°-"f *=^''7;^l.^„.5,4g,..34.thedisc,osureof.«* 

incorporated hereu, by ;„ ,he bag neck tv^ng de,«^ 

^ounudonptlleys ^*">°^'"''*° ' ilattenedbag neck moves 

Tl^bag neck is flattened adjacent the gathenng belts 
^j^centaroner^Hchhas projection for t^S^a- 

Thebagn^vesbe^e^^-nn^n.^-^^^^ .3nifo>ds do no. 

.gainstupper and lower snKae«W^ ^^^^^^^^_,^„„^p^^^^ 

ftc tying device in conventional manner. 

„ should be readily '^^'^^'^^ ^^^ ,.3, plastic elips having a slot o, 
neck, other closure means such as plasuc vvu ..^fftcbag The closure seals the bag 
.^sive tape may be attached to a,ega..^ n«k of.e^^^^^^ ^^^^^ 

between the row of perforauons and the contents 
maintaining freshness of the contents of thebag. 



PCTAJS99/nilO 

WO 99/62768 

DESCRIPTION OF THE DRAWINGS 
Drav^gsofaprefe.edeobodin.entofthei„venaonareannexedheret^^ 

, i,. lv.tter and more fuUy understood, in which: 

«t,.. for forming a tamper resistant seal mounted thereon; 
"'Cirri— vicwc,.= ^ot*=ba.^.ac.cc.„.U..app3.«.fo, 

-'rr::rpCr:=::r:iapp.a...o^^ 

^'^'■;:":t«nU..a.a™„.aacv>=w»ras=.ea.«.pan.a.ow^ 

";:°"n"::^^w=..«ora.a3.»w..*^ 

«c..css.„d^p.ra^^-^ ^^^^^^^^^ 

'"'"TUl4Uadiagra™m«icvi»»v.*U,cW.inUKp<>siUoni«u.«a,edi^H 
p::;s:a<.a;a^^Ucv,=««iU,*=.cUasse™.U.ina.cpo.^^^ 

"""p:;„c..Ua.as.a„™aacvic»or*cH««.a„an,a.roMa.sc™.«e3.^^ 
assemblies in posiUon of Figure 12 and 14; 
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,7 i. . diagranunaac vU« similar » Figure 16 bcU =ss.n,bU« in ^ - 

position of Figures 13 and 15; 

FJmire 18 is a diagrammatic side elevational view; and 

' a.ia^a™,atic.i=w..»— a.,.a>o„g.i„=3 ».,9orFi^= ^ 

of the drawing. 

DESCRIPTIONOFAPREFERREDEMBODIMENT 

• ^ o.n«raUv designated by the numeral 10 in Figures 1 and 2 of the 
The wire tying device, generauyaesignaitu . „ _r jttq 

example, loaves 125a, 125b and IZDC o in the art and further 

inn ;c known to a person sValled m inc an. 

r:rr.x™u.:...a.p..ia...„..a..^s«^^ 

may form the conveyor. j tu. neck of the bag is 

Figures 9 and 10 ot *= drawu.g PP „tp.rf„„Uons Is fonned in 

U,gefccrtoformatan.p=rres,suntsealstnpl30. Arowl " ^^^a,ebag 
„lofmcbagl25adjaccn.sca.s«p.30,ofacili.a.= remov.gs=a,s«pl30fr 

to render the eonlents of the bag accessible. 

Twisted wire-likc ribbon 115 closes the bag beb»een perforated smp 

contents of bag 125a. . ,„„f,hedravnng oppositesides 12xand 12yof 

M best illustrated in F.gures 9 and 10 of Ae d^awmg. PP 

..g are welded together along seal strip 13 " ^ ^^^^ 
^j^c^tsealstHp 130. After 0« tamper res,s.ant seal "<>• '""^^^.^^ ,,5, , 
ns of the bag. a,^ conventional rentovable closure such as a ^..s«d w 
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plastic cUp having a slot that grips the neck of the bag or an adhesive tape may be attached to 
the neck of the bag for maintaining freshness and to prevent contamination of the contents of 
the bag. Seal strip 130 can be easily removed by tearing the bag along the row 132 of 

perforations. 

It should be readily apparent that seal strip 1 30 forms a tamper evident closure for bag 
125a and that the contents of the bag are not accessible until seal strip 130 is removed by 
tearing the bag along row 132 of perforations. Twist tie 1 15 can then be removed for opemng 
the bag and reattached for resealing the bag. 

The apparatus 100 for forming a tamper resistant closure includes a pair of rollers for 
engaging opposite sides of the neck of the b.g for forming row 132 of perforations and a pair 
of manifolds for directing a heated gas. such as air, to impinge against surfaces of the bag 
neck adjacent the row 132 of perforations for welding panels of the bag neck together to fom. 
the seal Strip 130. 

Referring to Figures 3. 4 and 8 of the drawing, the numeral 140p generally refers to a 
roller having teeth 142p formed by the peripheo' thereof while a roller 150p has a groove 
152p fomied therem for receiving teeth 142p on roller 140p. As the neck of a bag moves 
between rollers 140p and 150p the teeth 142p on roUer 140p perforate the neck of the bag 
and form row 132 of perforations in the neck of the bag. 

As best illustrated in Figures 2 and 8 of the drawing, a pair of gathering belts 4 1 and 
43 extend around driven rollers 140 and 144 and around a drive roller 145 mounted on shaft 
146 Shaft 146 has a pulley 147 mounted on the opposite end thereof and is driven by a belt 
25a extending around pulleys 147 and 148. Pulley 148 is mounted on a shaft 25 which drives 
the upper gathering belt 22 routed around driven pulley 24 and idler pulle>'S 26. 27 and 28 of 

the bag neck tying apparatus 10. 

Roller 150P has a groove 152p formed in the surface thereof and is driven by a pair of 
gathering belts 51 and 53 extending around rollers 150, 154 and 155, as iUustrated in Figure 
8 Drive roller 155 is mounted on shaft 156 which has a pulley 157 mounted on the end 
thereof A drive belt 35a extends around pulley 158 mounted on the end of shaft 35 which 
drives the lower gathering belt 32 of tyer 10 which extends around driven pulley 34 and 
pulleys 36, 37 and 38 of the bag tying apparatus 10. 

It should be noted that upper gathering belts 4 1 and 43 and lower gathering belts 5 1 
and 53 grippingly engage the neck of the bag^jacent opposite sides of the segment of the 
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, ^ i-^n Teeth 1420 on roller 140p arc preferably 
spaced from but adjacent the segment of the neck ol uie o g 

shotdd U reaalty apparent ..a. roUeU40p having teeth formed thereon is^d^^^^^^ 
sJL^reUUon..ga.he..gUU.thro„ghthe.,t.^^^ 
H7 and HS and 0.at roUer 150p havmg a ^c»ve .52p ^^ "^^ 
s^chronized relaUon to the Wer gathering belt by the drtve belt 3.a exte 

puUeys 157 and 158. jj 154 

KoUers .40. .44 and .45 are mopnted °— 3,e 
,55 aremonntedonamountingp-at^ 159. m opposttc ends of shafts 

,49a and a side p.ate .49c extends venicaUy be^»een monntmg platen 149 

genera..^ ^'^^^^'^l^'^^^.^^Zl U-bo... .6. and ,^ to top P-ate .49b. as best 

An upper heater 1 60 is securea uy 
alnstrated in Figures 6 and7 of the drav^gs. The rear end of the upperheater 
throoghpassage.60afor™edinmom.tingplatel49a. ,i„„u„s 159 and I59a 

Mowerheater.70e.te„ds.hrou,hopeni„^to,medtn — P^^^^ 
a„dissec.rr=dbyU.bo,u.72andl74,oabonommou„.mgplate.59bad,ace 

extendingmounlingp.atel59c. „ir„ld 165 and heated air is 

Heated air is delivered from heater .60 utto an upper man.fo.d 
■ dCivered from heater 170 into a lo»er manifold 175. . ^ ^,„i„ „toh form 

Manifolds 165 and .75 preferably have elongated o^-^"' * ^ 
, or jets of air »Hch are projected to impmge agau.t s^^o 
moving between manifolds .65 and 175. ^'^^"'^'X^'Zn^, .30. 
..^suffrcientheatfor^mg^^--^^^^^ 

Ushotddbeapprec.^^^'^--^ J^^^^^ ^^.^^^^ 
^aceofthebagallowspane. of*eba^ 

ofthebag^ithheatedsealmgelements. Thus.eventh gh f^^^^eon. 

^ «r ink softened by the heat, seal stnp 13U can oc 
ink v.hich has not cured, or mk soften ^ ^^e manifolds do not 

V/etor softened ink vail not offset onto marufolds 165 and 175 bee 
physically engage surfaces of the neck of the bag. 
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Air manifolds 165 and 175 preferably have for example twenty orifices about 0.040 
inches arranged to form outlet openings which project air streams to impinge against panels 
125x and 125y above and below the neck 125 of each bag for heating panels 125xand 125y 
to a temperature sufficient for fusing panels 125x and 125y together to form the seal strip 
130. 

Heaters 160 and 170 preferably electrically heat air flowing therethrough delivered 
from an air supply line 180 through a pressure regulator 182. filter 184 and feed line 185. as 
illustrated in Figure 2 of the drawing. Air feed line 185 preferably passes through a control 
valve 186 for controlling the pressure and yolume of air delivered through line 187 to heaters 
160andl70. The heater mount for the lo^er 170 is substantially a mirror image of the heater 
mount for heater 160 and heaters 160 andHO are mounted on a frame to permit separation of 
rollers 140 and 150 in the event that a heel on a loaf of bread in bag 125 falls down into the 
nip between rollers 140 and 150. Roller 140 is spring urged downwardly toward roller 150 
but can pivot upwardly if necessaiy to allow a heel or other obstruction to pass through the 

nip between rollers 140 and 150. 

Each heater 160 and 170 is preferably provided with an electric heating element 
comiected through a thermostat which is adjusuble for controlling the temperature of air 
deUvered from heaters 160 and 170 to manifolds 165 and 175. Further, thermocouples are 
xiKHmted in manifolds 165 and 175 to indicate the temperature of air supplied by heaters 160 
and 1 70 for assuring that the temperature is mamtained in a predetermined range. 

As shown in the table of Figure 1 1. the air temperature required for forming seal strip 
130 varies depending upon the thickness and composition of the material used for forming 
bag 125 and the speed of conveyor 300 moving the neck of the bag betv^een manifolds 165 
and 175. As the thickness of the bag increases the temperature of air delivered through air 
manifolds 165 and 175 generally increases. As the speed of the conveyor increases the 
temperature of the air is increased to deliver a controlled volume of air and heat through 
manifolds 1 65 and 1 75 for forming seal strip 130. 

Air supplied through pressure regulator 182 is preferably about 25psi and heaters 160 
and 1 70 are preferably selected to heat the volume of air flowing through manifolds 1 65 and 
175 toamaximumumperature of for example 600O Fahrenheit. The themiocouples provide 
aread out of temperature of air flowing through manifolds 165 and 175 and the temperature 
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„fh,=at for fonring seal strip 130. lOtaFigmcs 1 and2or>h= 

25 and 35 W Wts 25a and 35a. ^^^^ ^ „ . 

"rrr:::x-^----da.o,.^^^^^ 
.aJrr.;rro— of:.^ 

necessarily in fte described orienuUon dunng use. 

SECOND EMBODIMENT 

„, of 0.. M.para«:s for fonning a tamper resistant closure on the 
A second embodmrent of the appara The parts of the apparatus are 

ncc. or a bag is iUus^ated in Fig-s J^""^ J^/^^^,^ ..operations 
^bstanaally.h.san.easthatof.he<irstembodun.ntexceptthatccrt 

■ have been rearranged. ,,,, heater housing 200 has partiUon walls 202 and 204 

RcferringtoFi^esieandlMl^^* 8 ^^^^^^_,^^„3^,,^^ 

.ountMbc^-w------ 

^205intheheaUrhousmB200. An«rf. ^, zone 205 for 

cicaningairdrawnthrou^*-^-^^^^^^^^^ 
ac,iveringairtohea.ers260a„d270.Exha^. ^ 

c^haustingspentair^ontheater o..gm^^^^ 

"T";:a2trltt^onIupperchass.222andoutboard,o«r 
inboard upper gatherms bell 243 are m . . „, ^„„.^o„alo«erchass,s225. 
^gbeU251 andinboardlowergaUtenngbdt253 aretnoun 
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The lower chassis 225, canying belts 251 and 253 is movable from the position 
iUustrated in Figure 12 to the posiUon iUustrated in Figure 13, if capacitive sensor 215, best 
illustrated in Figure 1 4, detects a heel or other obstruction has fallen into the neck of the bag. 
After the heel or odier obstruction has been removed, the system is reset and the lower chassis 
225 moves back to the position illustrated in Figure 12. 

The outboard upper gathering belt 241 extends around outer timing belt pulleys 240, 
244, 245 and 246. The inboard upper gathering belt 243 extends around pulleys 240a. 244a, 
245a and 246a. Pulleys 240and 240a are mounted on a shaft 240b, pulleys 244 and 244a are 
mounted on a shaft 244b, pulleys 245 and 245a are mounted on a shaft 245b and pulleys 246 
and 246a are mounted on a shaft 246b. ^ 

As best illustrated in Figure 18, the upper chassis 222 is formed by spaced plates 221 
and 223 bolted or otherwise secured between end walls. In the illustrated embodiment the 
upper chassis is not movable and shafts 240b-246b are supported in bearings 227 mounted in 
the spaced plates 22 1 and 223. 

The outboard lower gathering belt 25 1 extends around outer pulleys 250, 254, 255 and 
256. The inboard lower gathering belt 253 extends around pulleys 250a, 254a, 255a and 
256a. Pulleys 250 and 250a are mounted on a shaft 250b, pulleys 254 and 254a are 
mounted on a shaft 254b, pulleys 255 and 255a are mounted on a shaft 255b and pulleys 256 
and 256a arc mounted on a shaft 256b. The lower chassis 225 is formed by spaced plates 
224 and 226 bolted or otherwise secured between slide plates which move vertically relative 
to the end walls. In the illustrated embodiment the lower chassis is movable and shafts 250b- 
256b are supported in bearings 228 mounted in the spaced plates 224 and 226. As will be 
hereinafter more fully explained, the bearings 227 and 228 are spaced inwardly from the 
timing pulleys 240 - 256b and manifolds 265 and 275 a distance sufficient to prevent 
excessive heating of the bearings 227 and 228 by spent air drawn vertically through the hot 
zone 20 1 in heater housing 200 by exhaust fans 208. 

The perforator wheel 220 is driven by a belt 240x which extends around a hub on the 
perforator wheel and is driven by a pull^ (not shown) on shaft 255b. 

An air nozzle 209, illustrated in Figure 14, is connected to a flexible tube 209a through 
which air is delivered from an air compressor (not shown) or other suitable source of 
compressed air to fomi a jet which flattens the neck of the bag and positions it to enter the nip 
between a first pair of brushes 210 and 214 positioned above the edge of the conveyor and a 
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^„dp3irofb,ushes2U».d216posiUon.dWo«U,= =dscct«>.co„v.yor. mairje. - 

a.c conveyor ».d ac.„^ U.. se=iin. «.p^a». . ""-■^^JJ"::;^^ ^ 
Figures 13. 15 «117. The scn«.r 215 is a oapaeitorrype senior wluch senses a 

„assadiaeentlhe sensor out of a pre.ieteram.ed range. 

, the bag ne* is unobstn^cted. *e n=* of the bag coves bet.«n "PP- 
bn. J. F^. uPP=r — 210 and 2U, best i.,us.ated ..^^J^ 
Le stiff brisUesandrotate.opp.>te<.ecao.sueb.^^^^^^^^^ 

^t^;:trriet«:r:::::nror.u>.e.^^^^ 

engage the neck of the bag to draw tnc .„t of the bae when the contents of the 

.n,,\A^h3is which limit lateral movement of the bag wnen m 
the bag engage guide bars wmcn th« f^st upper and lower brushes 

bagmovc to engage the guide bars. The sweepmg action of the first upper 

n^vingtheleadmgedgeoftheneekofthebag y the antmlarly disposed bristles 

of thebag and to evacuate air 6om the bag before .t ,s sealed The a^g^^^ P 
^preferablyabout 1/8 ineh larger in diameter thanthebrtsdesontheftrstupp 

brushes 210 and 212. ,Kr„«:he<t 210 and212 

Ushouldberea^apparentthat the firstpa-ir of upper andlov^^^br^he^^^^ 

draw the bag aroundtheproductwhilethesecondpa^ofupper.^^^^^^^^^ 

^ISflattenthebagnecl^evacuatcair^omtheinsideofthebagand^^^^^^^^^ 

ofthebagnec.betweenupperbelts241and243andlowerbets25^^.^^^^^^^ 

,v u Ol0«»d212whichmovetheneckofthebaglaterallyacrosstheconvey 
of bnishes 210 and 212 whic ^ ^ longitudinally of the conveyor by 

resilienUyholdandresistmovcmentoftheneckofthe g ^ ^h^ 

A ■ «f,.nnerandlowerbrushes214and216andthegathermgDe 
the second pair of upper ana low „„i,Mt« and the trailing edge is 

leading edge ofthenee. of thebag is grippedby the gather^gbeltsan^U, 

p„„ed from between the brushes so that the nec. of the bag .s smoothed as 
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between the gathering belts and the portion of the neck of the bag that bridges the space 

between horizontally spaced belts 241 and 243 is substantially planar. 

As illustrated in Figure 14 and 15, the perforating assembly is formed by a perforator 
220 having teeth 221 spaced around its periphery positioned below the neck of the bag 

and an anvil 218 having a slot 217 formed therein above the neck of the bag. The neck of the 

bag is held taut between lower surfaces ofbelts 241 and243 andupper surfaces of belts 251 

and 253. 

Each tooth 221 on the perforator wheel 220 is shaped to make a defmed cut or 
elongaud slot in the portion of the bag neck bridging between the belts. An area 221a of 
defmed length is formed between adjacent teeth 221 on tiie perforator wheel 220 to leave 
spaced areas on the neck of the bag which are not cut. The perforator wheel 220 is driven by 
a pair of -belts in synchronized relation with the belts moving the bag so that every bag 
moving adjacent the perforator wheel is substantially identical. 

The perforator wheel 220 is mounted on a stub shaft secured in a bearing to the lower 
belt chassis 225. Teeth on tiie perforator wheel extend into the slot on the lower surface of 
the anvil carried by ti.e upper chassis 222 such that the bag is supported by flat surfaces 
adjacent opposite sides of the perforator wheel. 

Referring to Figure 12of the drawing, upper gathering belts 241 and243 are mounted 
on an upper chassis 222 and lower gathering belts 251 and 253 are mounted on a lower 
chassis 225. as herein before described. The lower chassis 225, carrying belts 251 and 253 ,s 
movable from the position illustrated in Figure 12 to the position illustrated in Figure 13. if 
capacitive sensor 215 detects a heel which has fallen into the neck of ti.e bag. After the heel 
or other obstruction has been removed the system is reset and ti^e bottom chassis moves back 
to ti.e position Ulustrated in Figure 12. The perforator wheel 220 is driven by a belt 240x 
which extends around a hub on the perforator wheel and is driven by a pulley (not shown) on 
shaft 255b. 

Referring to Figures 18 and 19 of the drawing, shaft 240b which carries pulleys 240 
and 240a and shaft 255b having pulleys 255 and 255a mounted thereon, are driven by a belt 
320 routed around pulleys as illustrated in Figure 19 of the drawing. The upper pulley 302 is 
mounted on the end of shaft 246b. Shaft 245b is an idler shaft and does not have a pulley 
mounted on the fear end thereof . 
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A pullq, 304 « mounted on sbaft 255b for driving timinB bdt pulleys 254 »>d 254a. - 
PalUy 305 is «ount:d on shaft 256b for driving timing belt pulleys 350 and 350a. Idler 
„u]ley306ismou«tedoDas<obshaftcairiedbylhclowercbassis225. ; 

A direct eurent driven m«or 3 15 is electrically co»,=cted to a suiuble driver, such as 
U„ output from tf,e tyer or . decoder module on the conveyor for driving bete 241, 24., 25 
and 253 a speed cual to the surface speed of the conveyor 300. Motor 315 has a d^ve 
pulley 310 mounted on the drive shaft for drivmg belt 320 v*ich extends around .d^. 
pulley 309, pulley 302 for driving upper bete 341 and 343. around drive 
pulley 305 and drive pulley 306 for drivmg shafts 246b and 256b, and .round pul.^308. 
Theupperchassis222ca,.ying.heupperbete241and243issu«iona,y. Thelovver 

chassis 225, canyingbete 251 and 253 can be moved vemcally. as illus.ated inBg^e 9 
tor moving the lower chassis 225 to an off position for separating ti,e upper and lower pans 
of bete. Referring U> Figure ,9, it should be readily apparent that v*e„=hassis 225 moves 
downwardly,ti,el=ngti,ofdrivebelt320 is uncbangedsinc. pulleys 304.305 and306rota.e 

aid advanle along belt 320 as chassis 225 moves vc«ically. Thus, the belt tenston ,s not 

"""tfemng to Figure 16 of U,e drawing, a three-sUge blower 230 deUvers a high volume 
of pressurized a. to e,ec«ic heaters 260 and 270. Heaters 260 and 270 are preterab^ 
conftgured to circulate tite air over heating elements for heating the air to a controlled 
..JLanddeliveringti,ea.ti.roughdive,tervalves262and272.respective,y,.oj^^^^^ 

^,65 andlowermanifold275. Bach maniMd 265 -^"^^-'7;^^ 
■ through which heated air is delivered to impmge agai^ tite flattened surface of n»k of 
.heb!gbridgingspacebe.w^outboardbete24, and251 and inboard bete 243 and25 ^ 

I shoL be appr^iated ti«t Ute perforator wheel 220 has already- formed row 2 of 
;;!l„sintLnec.ofti,ebagbefo,eti,enec.oftitebagmovesbet»ee„upp«and,owe 

lifolds265a».275. TWs assures Utatthebag is perforated while it.cool^dbe^^^^^^^^^ 

beated to the po.t at which it might tend U, stretch and deform when tee* 22 o^^e 
perforator whee,220 engage thenec.ofthebag.Thehea,eda..flo..g«aM>vl^^^ 

Linges against upper and lower surfaces of tite necV of the bag tor wxldmg U« upper and 
Z rsurfaL together. Usbouldbeappreciatedthatair imposes aga^.-.«porUono^.he 

:rri^edbet«L.thebetesueb.hat.hemoltenplasticoranyi..twhichmaybesoftened 
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by tbebot air is not ofiset onto the belts or any other mechanism before the neck of the bag is 
cooled. 

Upper and lower diverter valves 262 and 272 are provided with spring-loaded paddles 
.vhich are rotated by air cylinders from the position illustrated in Figure 16 to the position 
iUustrated inFigure 17 when the lower chassis 225 is actuated to an inoperable posiUon. This 
causes the heated air to be diverted away through exhaust ports from the neck of any bag 
v^chmi^tbe positioned adjacent the manifolds 265 and 275 v,hen the lower chassis 225 is 
actuated downwardly. Diverting the air. as illustrated in Figure 17 also directs the air away 
from the vicinity of the belts to assure that the belts are not overheated. 

As best illustrated in Figure 16. the three stage blower 230 has an intake line 230a 
extending through partition wall 204 for drawing air from the intem^ediate zone 203 through 
air mter 206. Air is discharged by blower 230 through lines 260a and 270a into heaters 260 
and 270 Air preferably is delivered along a plurality of paths tiuough heaters 260 and 270 to 
diverter valves 262 and 272. When the spring-loaded paddles are in the position illustrated m 
Figure 16 air is delivered through manifolds 265 and 275 to impinge against the upper and 
lower surfaces of the neck of the bag bridging between the inboard and outboard belts. When 
levers 262a and 272a are rotated, the spring-loaded paddles are moved from the posiUon 
illustrated in Figure 16 to the position illustrated in Figure 17 for delivering air through 
exhaust ports 262e and 272e into the hot zone 20 1 and the air is evacuated from the hot zone 
201 by exhaust fans 208 mounted at upper and lower ends of the hot zone 201. 

Diverter valves 262 and 272 positioned immediately adjacent manifolds 265 and 275 
allows the air to be diverted quickly from the manifolds to the exhaust ports and back to the 
manifolds Since heated air flows continuously through diverter valves 265 and 275. the 
mechanism does not deviate in temperature and does not require warm-up periods when the 
paddle is moved from one position to the other. 

m provision of an intermediate zone 203 between the hot zone 20 1 and the cool zone 
205 effectively isolates the hot zone 201 from the cool zone 205 where the electrical controls 
and blower 230 are located. Further, drawing air through filter 206 adjacent partiuon wall 
202 pre-heats air drawn into blower 230. 

The three stage blower 230 is configured to deliver a high volume of relatively high 
pressure air throu^theheaters and manifolds 265 and 275. The continuous regulated supply 
of air through heaters 260 and 270 over heating elements assures that the air temperature and 
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volume is maintained wthin parameters to assure that bag necks vnll be sealed as they move 
between manifolds 265 and 275 whUe assuring that excessive heat is not deUvered. Heating 
elements in beaters 260 and 270 are thermostatically controlled to accommodate bags 
constructed of different materials and made of plastic of different thicknesses. 

It is important to note that brushes 210. 212, 214 and 216 are configured for flattening 
the neck of the bag and evacuating excess air from the inside of the bag so that the row 1 32 of 
perforation and seal strip 130 can be formed consistenUy on bag necks. 

The belts are preferably timing belts which have teeOi 24 It undercut or shortened to 
permit edges of the belt to extend beyond flanges on the timing belt pulleys 240 - 256a 
carrying the belts. This assures that the neck of the bag will not wrap around and be pinched 
between Uic belt and the flanges on the timing belt pulleys. A layer of soft pliable material 
24 ix is vulcanized onto the outer surface of each belt body 24 ly to provide a relatively hard 
durable surface which is in engagement with the timing belt pulleys and to provide a relatively 
soft pliable surface on each belt which engages the neck of the bag. This causes the belts to 
grip the bag to minimize slippage as the neck of die bag is moved adjacent the perforator 
wheel 220 and between upper and lower manifolds 265 and 275 where seal strip 130 is 

formed. . . i j 

Teflon reinforced slider plates 300s are secured to mounting plates 301 bolted or 
othenv^ secured to the upper and lower chassis 222 and 225. Belts spanning space between 
pulleys 344 and 345 and between pulleys 354 and 355 engage slider plates 300s which 
prevent deflection of the belts to assure tiiat the belts fumly grip spaced portions of the bag 
neck adjacent opposite sides of upper and lower manifolds 265 and 275. 

As best illustrated inFigure 12 of the drawing, divertcr valves 262 and 272 have levers 
262a and 272a extending outwardly therefrom which are engaged by a tumbuckle on the rod 
of a cylinder for actuating spring loaded paddles in the divertcr valves from U.e position 
illustrated in Figure 16 to the position illusti-ated in Figure 17. 

While preferred embodiments of the method and apparatus for forming a tamper 
resistant seal have been disclosed, it should be apparent that other and fiirther embodiments 
may be devised without departing from the basic concepts of the invention. 
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